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S
ocial capital has been shown to affect public health through a number of causal pathways, including direct psychosocial mechanisms, norms and attitudes guiding health related behaviours, access to health care services and amenities, as well as crime, violence, and sense of security. 1 2 A significant negative association between social capital (measured as either social participation or trust) and daily smoking has been documented. 3 4 A strong and significant positive association between social capital measured as social participation and smoking cessation among daily smokers has also been demonstrated. 5 6 It is often argued that social capital and aspects of social capital such as social participation/social networks and trust are best promoted by stable social conditions such as stable social structures and low migration rates. Too much social turbulence weakens social ties and social networks. [7] [8] [9] However, some characteristics of the social structure in a community may also have negative effects on social capital, social participation, and, in the next step of the causal pathway, health related behaviours such as tobacco smoking. Low tolerance towards minorities in a community with strong social networks has, for example, been named by Putnam as ''the dark side of social capital''. 8 Another example of stable social structures which may weaken social capital and social participation and eventually affect health related behaviours in a detrimental way are work conditions, such as material or psychosocial conditions at work. Economic sources of progress in the material as well as the psychosocial work conditions may affect leisure time social capital, social participation, norms, attitudes and, ultimately, behaviours. This was recognised already in 19th century political philosophy-for example, by Karl Marx. 10 More than 20 years ago, the demand-control model for the characterisation of psychosocial conditions at work was introduced by Robert Karasek and Töres Theorell. The basic and original model contains two dimensions or two latitudes. One dimension concerns the worker's control/decision latitude over his/her work situation in terms of creativity, repetitivity, as well as freedom and responsibility to decide what to do and when to do it. The other dimension concerns demands on the worker in terms of work pace, intensity, skills demanded to be able to do the work, and the possibility to keep up with the colleagues. Four different basic categories can be derived from this model. The psychosocial work conditions can be characterised as ''relaxed'' if control (decision latitude) is high and demands are low, ''active'' if control is high and demands are high, ''passive'' if control is low and demands are low, and ''jobstrain'' if control is low and demands are high. 11 Jobstrain is positively associated with both increased cardiovascular disease and mortality. [12] [13] [14] [15] Even more interesting in this study, jobstrain (low control, high demands) has been shown to be positively associated with both smoking intensity 16 17 and smoking, 16 although other studies have reported the association between jobstrain and smoking intensity to be more important than the association between jobstrain and smoking status. 18 19 It may be hypothesised that structural social conditions such as psychosocial conditions at work affect social capital and social participation. Persons with psychosocial work conditions characterised as ''relaxed'' or ''active'' with high control (decision latitude) over their work situation may, for psychological reasons for example, be expected to take more control and have higher decision latitudes over their social network activities during leisure time as well. Higher levels of social participation may thus be hypothesised in the ''relaxed'' and ''active'' categories compared to the ''passive'' and ''jobstrain'' categories as well as among the unemployed. In the next step in the chain of causality, low social participation/low social capital is, as already initially stated, well known to be positively associated with daily smoking. The causal chain from psychosocial work conditions to social participation, and in the next step from social participation to daily smoking, may thus be an example of how structural, economic, and production conditions affect social capital/social participation in order to affect a health related behaviour such as daily smoking in the next causal step.
The aim of this study is to investigate the two causal steps from psychosocial work conditions to social participation, and from social participation to daily smoking. In the final analysis, the relationship between social participation and daily smoking will be investigated within each of the four psychosocial conditions at work categories and within the unemployed category (which is included in this study because the unemployed are also a part of the potential work force).
MATERIAL AND METHODS

Population
This empirical study is based on the population investigated by a postal questionnaire in Scania in southern Sweden from November 1999 to February 2000-the public health survey in Scania 2000-which is a cross sectional study of randomly chosen persons born from 1919 to 1981. Two reminder letters were also sent to the respondents. A total of 13 715 individuals answered the questionnaire, which represents 59% of the net selection of respondents, but 111 lack information on sex and/or age. In the present study, 5180 individuals (2883 men and 2297 women) aged 18-64 years who reported their psychosocial conditions at work or were unemployed actively seeking employment (thus not reporting psychosocial work conditions but being part of the potential work force) are included. All individuals 65 years or older and all those not belonging to the work force or unemployed (housewives, sick leave pensioners, student, persons economically supported by the public welfare system, refugees) have been omitted. The random sample was weighted to some extent by age, sex, and geographic area in order to increase the statistical power in smaller administrative areas. In the statistical calculations of this study this has been corrected by a weighting variable, so that the representative prevalences (%) for the entire Scania region are given. The differences in prevalences between the uncorrected and corrected data are very small.
Definitions
Outcome
The smoking item contains four alternatives: never smoked, stopped smoking, daily smoker, and intermittent (non-daily) smoker. The intermittent smoker, never smoked, and stopped smoking alternatives are merged into one category, which means that the smoking outcome variable is dichotomous in the final analysis: daily smokers and others.
Independent variables
Social participation-Social participation (during the past year) describes how actively the person takes part in the activities of formal and informal groups in society. Respondents were asked whether in the previous 12 months they had been involved in any of the following activities: study circle/course at workplace, other study circle/course, union meeting, meeting of other organisations, theatre/cinema, arts exhibition, church, sports event, letter to the editor of a newspaper/ journal, demonstration, night club/entertainment, large gathering of relatives, and private party. It is measured as an index consisting of 13 items and dichotomised. If three alternatives or less are indicated, the social participation of that individual is classified as low.
Work related psychosocial factors-Psychosocial work exposure is assessed by an instrument developed by Karasek and Theorell to measure psychological job demands and job decision (control) latitude.
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Individuals are given five questions assessing psychological job demands and six questions on control/decision latitude, and are instructed to respond on a scale from 1 to 4. Overall scores for each category are calculated using the sum of weighted items.
The scores for the two categories are dichotomised at the median into four groups: job situations characterised by high demands and low decision latitude (job strain), high demands and high decision latitude (active), low demands and low decision latitude (passive), and job situations with low demands and high decision latitude (relaxed).
Unemployed-The unemployed are also investigated in this study as a separate category, because they are a part of the potential work force and because they can be regarded as exposed to even higher levels of anxiety and, more important, insecurity than the jobstrain category.
Smoking intensity-Daily cigarette smoking is divided into > 15 cigarettes/day versus , 15 cigarettes/day. A small minority (approximately 5%) of the daily smokers are pipe, cigar, or cigarillo smokers. This small group has not been included in the analyses of the relation between psychosocial work conditions and smoking intensity (> 15 cigarettes v , 15 cigarettes/day).
Age-Age is divided into the age intervals 18-34, 35-44, 45-54, and 55-64 years.
Sex-All analyses with the exception of the analyses in tables 2 and 5 are stratified by sex.
Country of origin-All persons born in countries other than Sweden are merged into a single category. Thus, the two categories used in the analysis are ''Sweden'' or ''other''.
Education-Education is divided by length of time spent in education into ( 9 years, 10-12 years, and > 13 years.
Economic stress-Economic stress is categorised by the answer to the question: ''How many times during the past year did you not have money enough to afford the food or the clothes you and your family need?''. The respondents are classified into four groups: (1) ''Every month''; (2) ''Approximately six months a year''; (3) ''Very occasionally''; and (4) ''Never''.
Statistics
Prevalences (%) stratified by sex of all the variables in the study are calculated (table 1) . Prevalences (%) and odds ratios with 95% confidence intervals (OR, 95% CI) of high smoking intensity (15 cigarettes/day or more) among daily cigarette smokers in the four psychosocial work conditions categories and among the unemployed are calculated adjusting for age, sex, country of origin, education, and economic stress (table 2) . Prevalences (%) of daily smoking are calculated by work related psychosocial conditions, social participation, age, country of origin, education and economic stress, both stratified by sex and total, with odds ratios and 95% confidence intervals (table 3) . Prevalences (%) and crude, age adjusted, and multivariately adjusted odds ratios with 95% confidence intervals of low social participation are calculated for the work related psychosocial conditions categories (table 4) . Crude, age adjusted, and multivariate analyses of daily smoking according to social participation (high v low) are conducted within each of the four work related psychosocial conditions categories and the unemployed (table 5) . The statistical analysis is performed using the SPSS software package. 20 Table 1 shows that 17.2% of the men and 21.9% of the women are daily smokers. In contrast, the proportion of exsmokers is higher among men than among women, while the proportions of intermittent smokers and persons who have never smoked are very similar in both sexes. A majority of all male daily smokers are cigarette smokers who smoke 15 cigarettes or more per day, while female daily cigarette smokers are evenly distributed between smoking 15 cigarettes or more per day and less than 15 cigarettes per day. A small minority of daily smokers are pipe, cigar, or cigarillo smokers. The age group 18-34 years constitute 30.4% of the men and 28.4% of the women, while 26.2% of the men and 29.7% of the women belong to the age group 45-54 years. A 9.9% proportion of all men and 9.7% of all women are born in other countries than Sweden. Almost a third of all participants (27.6% among men and 33.9% among women) have 13 years of education or more. The proportion of persons with economic stress every month, six months per year, or occasionally is 27.4% among men and 30.4% among women. Low social participation is reported from 24.0% of the men and 20.5% of the women. Psychosocial work conditions characterised as relaxed and active are more prevalent among men, while the categories passive and jobstrain as well as the unemployed are somewhat more common among women. Table 2 shows that there are no significant differences when the psychosocial work conditions categories active, passive, and jobstrain as well as the unemployed are compared with the relaxed reference category. Adjustments for age, sex, country of origin, education, and economic stress do not alter these results. This non-significant result is the reason why smoking intensity is not included in the further analyses in tables 3, 4, and 5. The inclusion of economic stress in the model rather tends to reduce the non-significant differences even further. Table 3 shows that the odds ratios of daily smoking are significantly higher in the jobstrain and unemployed groups compared to the relaxed reference group among both men and women. The odds ratios of daily smoking are also significantly higher in the low social participation compared to the high social participation group in both sexes. Daily smoking is also significantly more prevalent in the older age groups, among persons born in other countries than Sweden, among persons with low education, and among persons with economic stress than among the young (18-34 years), persons born in Sweden, persons with high education and persons without economic stress, respectively. Table 4 shows that the odds ratios of low social participation are significantly higher in the passive, jobstrain, and unemployed categories compared to the relaxed reference category among both men and women. The odds ratios of having low social participation in the active category do not significantly differ from the relaxed reference category. The odds ratios of low social participation are particularly high among the unemployed. The odds ratios remain significant in the multivariate analyses adjusting for age, country of origin, education and economic stress. In particular, education tends to decrease the odds ratios of low social participation when included in the multivariate model. Table 5 shows that the crude odds ratios of daily smoking are significantly higher among the study participants with low social participation compared to the reference category with high social participation within each of the psychosocial work conditions categories. The odds ratios of daily smoking are particularly high in the low social participation categories compared to the reference high social participation categories in the relaxed (OR 3.7, 95% CI 2.4 to 5.8) and jobstrain (OR 2.2, 95% CI 1.6 to 3.0) categories. Adjusting for age, sex, country of origin, education, and economic stress in the multivariate analyses decreases the odds ratios of daily smoking in the low social participation category within the relaxed, active, and passive psychosocial work conditions categories. In the active category the odds ratio even becomes non-significant. The odds ratios in the jobstrain and unemployed categories are only weakly affected by the adjustments in the multivariate analyses. 
RESULTS
3 Prevalences (%) and odds ratios (OR, 95% CI) of daily smoking according to psychosocial work conditions, social participation, age, country of origin, education and economic stress. Men (n = 2883) and women (n = 2297). The public health survey in
DISCUSSION
This study shows that the jobstrain (high demands/low control) and unemployed categories have significantly higher odds ratios of daily smoking among both men and women compared to the relaxed (low demands/high control) reference category. The passive (low demands/low control), jobstrain, and unemployed categories are also significantly associated with low social participation. Low social participation is significantly and positively associated with daily smoking within each of the psychosocial work conditions and unemployed categories. Adjusting for age, country of origin, education, and economic stress in the multivariate analyses lowers the odds ratios of daily smoking in the low social participation category within the relaxed, active, and passive categories. In the active category the odds ratio even becomes non-significant after the adjustments. Particularly the unemployed category, but also to some extent the jobstrain category, has higher prevalences (%) of daily smoking compared to the other categories. Psychosocial work conditions and unemployment may thus affect daily smoking both directly and, interestingly, through a pathway including social participation.
The participation rate is 59%. The group born in countries other than Sweden is underrepresented in this investigation by approximately 5% compared to official register statistics for Scania (the proportion is approximately 10% in this investigation). This is partly due to an underrepresentation of persons born in countries other than Sweden in the study, and also partly due to the lower participation in the work force in this group. On the other hand, the prevalence of daily smoking corresponds very well with the smoking prevalences observed for the Scania region in other national and regional surveys. Furthermore, the distribution of the other sociodemographic variables in this study correspond very well with the general composition of the population of Scania in 2000 when compared with official statistical registers.
The validity and reliability of self reported items assessing smoking has consistently been shown to be good. [21] [22] [23] [24] Nondifferential misclassification seems to be a problem of less importance in this study, since non-differential misclassification tends to attenuate true differences, and the main results of this study show clear differences in daily smoking both according to psychosocial work conditions and social participation. The reliability and validity of the social participation index variable has previously been reported to be good. 25 26 The psychosocial work conditions categories derived from the Karasek-Theorell demand-control model are well established and validated and have been used since the beginning of the 1980s in many international studies. 11 Age, sex, country of origin, education, and economic stress could be confounders of the associations between the psychosocial work conditions categories, unemployment, and social participation as well as between the psychosocial work conditions and unemployment categories, social participation, and daily smoking. Adjusting for these variables, however, only marginally affected the estimates. Within stratum confounding seems less plausible considering the fact that age is already divided into five age intervals.
The cross sectional design of this study makes it impossible to temporally draw inferences concerning causal pathways between psychosocial work conditions, social participation, and daily smoking. However, the causal pathway from psychosocial work conditions and unemployment to social participation outside of work to, in the next causal step, daily smoking seems to be the most plausible, because it is hard to imagine daily smoking affecting social participation and psychosocial work conditions, and social participation during leisure time affecting psychosocial work conditions.
The intermittent, non-daily smoker group constitutes a minor group with a prevalence of approximately 5% of the adult population. This group is included in the reference group which is compared with the daily smoker group in the analyses. Previous studies have shown that this group does not have an increased odds ratio of low social participation. 27 Unpublished data from the 2000 questionnaire also demonstrate that there are only weak associations between intermittent smoking and the psychosocial work conditions variables.
Psychosocial conditions at work may affect the prevalence of daily smoking by a direct causal mechanism by which particularly the jobstrain situation, characterised by high demands and low control/low decision latitude, increases the prevalence of daily smoking by decreasing the chances of successful smoking cessation and by increasing the risk of previous non-smokers or intermittent, non-daily smokers of taking up daily smoking. This direct psychosocial mechanism 2 to 2.7) 1.7 (1.1 to 2.6) 1.9 (1.3 to 2.9) 1.9 (1.3 to 2.9 Adjusted for age and sex. 1Adjusted for age, sex, and country of origin. ôAdjusted for age, sex, country of origin, and economic stress. **Adjusted for age, sex, country of origin, and education. ÀÀAdjusted for age, sex, country of origin, education, and economic stress.
has previously been suggested. 16 However, this study has investigated an alternative, or rather complementary, indirect causal pathway between psychosocial work conditions and daily smoking. The first step in this indirect, two step causal pathway involves the impact of psychosocial work conditions on social participation. The second step concerns the effects of social participation on daily smoking. The second step in this causal pathway has already been thoroughly investigated and is well documented. 3-6 27-29 This causal relationship between social participation and daily smoking may be theoretically explained by either the psychosocial stress theory, 30 31 the diffusion of innovations theory, 32 or the social capital theory-that is, the norms and values inherent in social networks. 8 33 The first step, from psychosocial work conditions to social participation, calls for a more detailed discussion concerning the impact of the psychosocial demand-control/decision latitude categories on general social participation. The low demand and high decision latitude/ high control category-the relaxed category-is theoretically the ideal one, which is the major reason why this category has been used as the reference category in the statistical analyses in this study. The low demand and low decision latitude/low control category-the passive one-may be associated with loss of skills and to some extent psychological atrophy.
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Such processes of loss of skills and psychological atrophy may also affect both the inclination of the individual to initiate social participation at work or during leisure time, as well as the inclination of the individual to maintain the social networks and the social participation already present. This notion is supported by the data of this study, which shows that the prevalence of low social participation in the passive category was significantly higher than the prevalence of low social participation in the relaxed reference category (27.9% v 13.8% among men, and 20.8% v 10.6% among women). High decision latitude/high control and high demands in the active category most plausibly stimulates active learning. Active learning in the active situation may stimulate feelings of mastery and control, even in unofficial social networks at work and in other social networks during leisure time. 34 This notion is also supported in this study. The prevalence of low social participation in the active category (15.6% among men and 7.1% among women) does not significantly differ from the corresponding prevalence in the relaxed reference category.
Finally, the accumulated psychosocial strain in the jobstrain situation-that is, low decision latitude/low control and high demands-may lead to accumulated anxiety which inhibits active learning and social contacts. 34 This notion is also supported by the statistical findings of this study. The prevalence of low social participation was significantly higher in the jobstrain category (27.5% among men and 24.0% among women) compared to the relaxed reference category. The passivity and lack of possibilities to acquire new skills or uphold already acquired skills in the unemployed category, a group without any psychosocial work conditions but with probably even more elevated anxiety, most plausibly leads to low social participation, a notion also strongly supported by the statistical results of this study.
The two step psychosocial work conditions-social participation and daily smoking causal model is also supported in the empirical results by the fact that there are strong significant and positive associations between low social participation and daily smoking within each of the psychosocial work conditions categories. The most crucial factor thus seems to be the prevalence of low social participation within each of the psychosocial work conditions categories, even if the prevalences of daily smoking are also somewhat higher for both low and high social participation within the jobstrain category, and much higher for both high and low social participation within the unemployed. The somewhat lower prevalence of daily smoking in the passive category compared to the jobstrain category, in spite of the similar prevalences of low social participation, may also be explained by the weaker positive statistical association between low social participation and daily smoking within the passive category compared to the jobstrain category.
The idea of a two step causal mechanism between psychosocial work conditions and daily smoking with social participation as an intermediary step is also supported by the fact that the law concerning work environment in Sweden safeguards a smoke-free work environment. 35 This fact makes the notion that psychosocial work conditions affect daily smoking by affecting social participation outside work a highly plausible causal mechanism.
The non-significant result of the analyses in table 2 of the association between psychosocial work conditions and smoking intensity among daily cigarette smokers is contrary to the finding in some other studies where such associations have been reported to be more important than the relation between psychosocial work conditions and daily smoking per se. 18 19 The results of this study have important implications for public health policy. Stable social conditions such as stable social structures, stable social networks, and low migration rates are often stated as the most beneficial preconditions for a society or community characterised by high social capital. However, some stable social conditions such as psychosocial work conditions may also be obstacles to the formation of social capital, and thus also obstacles to the formation and maintenance of benevolent health related behaviours such as non-smoking. Actions to stimulate social networks and empowerment in order to promote better health related behaviours may thus be hampered by social structures in or outside work life which strongly determine social networks and social participation. Political action to change these structures may be needed. This critique against the proponents of social capital and social networks as the answer to social and economic differences in health has already been formulated in more general terms. 36 37 The findings of this study do not out rule the possibility of effectively stimulating What this paper adds A causal relation between adverse psychosocial conditions at work, especially ''jobstrain'' (high demands and low control), and daily smoking has previously been suggested. Such a direct causal pathway may be explained by a psychosocial mechanism by which the high anxiety among workers experiencing jobstrain decreases the inclination to stop smoking and maybe also increases the inclination to take up smoking. However, an indirect causal pathway by which psychosocial conditions at work may affect daily smoking is by affecting social participation in an intermediary step. It is well known that daily smoking is significantly associated with low social participation. Psychosocial conditions at work may affect social participation. The accumulated psychosocial strain in the jobstrain situation may, for example, lead to accumulated anxiety which inhibits active learning and social contacts, while active learning in the active (high demands/high control) category may stimulate feelings of mastery and control, even in social networks outside work. The statistical analyses of this study support this notion of an indirect causal pathway between psychosocial work conditions and daily smoking mediated by social participation.
good health related behaviour by promoting social networks, but they point to the fact that underlying structural conditions may also be important.
Conclusion
The positive association between low social capital/low social participation and daily smoking is well known. However, both social participation and daily smoking are associated with psychosocial work conditions and unemployment. Psychosocial work conditions and unemployment thus may affect daily smoking both directly and through a pathway including social participation.
